
International Journal of Mathematical Archive-6(9), 2015, 81-86 
MA Available online through www.ijma.info ISSN 2229 - 5046 

A STUDY ON (T, SJ-INTUITIONISTIC FUZZY SUBNEARRINGS OF A NEARRING 
m. PALANIVELRAJAN*, 2 K. GUNASEKARAN, 3 K. KALIRAJU 



iDepartment of Mathematics, 

Government Arts College, Paramakudi- 623 707, (T.N.), India. 

2 > 3 Ramanujan Research Centre, PG and Research Department of Mathematics, 
Government Arts College, Kumbakonam - 612 001, (T.N.), India. 

(Received On: 31-08-15; Revised & Accepted On: 22-09-15) 



ABSTRACT 

In this paper, we made an attempt to study the algebraic nature of a (T, S)-intuitionistic fuzzy subnearring of a 
nearring. 
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INTRODUCTION 

After the introduction of fuzzy sets by L.A.Zadeh[16], several researchers explored on the generalization of the concept 
of fuzzy sets. The concept of intuitionistic fuzzy subset was introduced by K.T.Atanassov[4, 5], as a generalization of 
the notion of fuzzy set. Azriel Rosenfeld[6] defined the fuzzy groups. Asok Kumer Ray[3] defined a product of fuzzy 
subgroups. The notion of homomorphism and anti-homomorphism of fuzzy and anti-fuzzy ideal of a ring was 
introduced by N.Palaniappan & K.Arjunan [13, 14]. In this paper, we introduce the some Theorems in 
(T, S)-intuitionistic fuzzy subnearring of a nearring. 

1 .PRELIMINARIES : 

1.1 Definition: A (T, S)-norm is a binary operations T: [0, l]x[0, 1] — > [0, 1] and S: [0, l]x[0, 1] — > [0, 1] satisfying 
the following requirements; 

(i) T(0, x)= 0, T(l, x) = x (boundary condition) 

(ii) T(x, y) = T(y, x) (commutativity) 

(iii) T(x, T(y, z))= T ( T(x,y), z)(associativity) 

(iv) if x < y and w < z, then T(x, w) < T (y, z) (monotonicity). 

(v) S(0, x) = x, S (1, x) = 1 (boundary condition) 

(vi) S(x, y ) = S (y, x )(commutativity) 

(vii) S (x, S(y, z))= S ( S(x, y), z) (associativity) 

(viii) if x < y and w < z, then S (x, w ) < S (y, z) (mono tonicity). 

1.2 Definition: Let (R, +, . ) be a nearring. A fuzzy subset A of R is said to be a T-fuzzy subnearring (fuzzy 
subnearring with respect to T-norm) of R if it satisfies the following conditions: 

(i) p A (x-y) > T( p A (x), p A (y)) 

(ii) |i A (xy) > T( p A (x), |i A (y)) for all x and y in R. 

1.3 Definition: Let (R, +, . ) be a nearring. An intuitionistic fuzzy subset A of R is said to be an (T, S)-intuitionistic 
fuzzy subnearring ( intuitionistic fuzzy subnearring with respect to (T, S)-norm) of R if it satisfies the following 
conditions: 

(i) p A (x - y) > T (p A (x), p A (y)) 

(ii) |i A (xy) > T (p A (x), p A (y) ) 

(iii) v A (x - y) < S (v A (x), v A (y)) 

(iv) v A (xy) < S (v A (x), v A (y)) for all x and y in R. 
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1.4 Definition: Let A and B be intuitionistic fuzzy subsets of sets G and H, respectively. The product of A and B, 
denoted by AxB, is defined as AxB = {((x, y), |i AxB (x, y), v AxB (x, y)) / for all x in G and y in H}, where |i AxB (x, y) = 
min{|i A (x), |i B (y)} and v AxB (x, y) = max{v A (x), v B (y)}. 

1.5 Definition: Let A be an intuitionistic fuzzy subset in a set S, the strongest intuitionistic fuzzy relation on S, that is 
an intuitionistic fuzzy relation on A is V given by |i v (x, y) = min{|i A (x), |i A (y)} and v v (x, y) = max{v A (x), v A (y)} for 
all x and y in S. 

1.6 Definition: Let (R, +, .) and (R 1 , +, .) be any two nearrings. Let f : R— ► R 1 be any function and A be an (T, S)- 
intuitionistic fuzzy subnearring in R, V be an (T, S)-intuitionistic fuzzy subnearring in f(R) = R 1 , defined by |i v (y) = 

SUp Ba(x) and v v (y) = j j'j'p v A (x) for all x in R and y in R . Then A is called a preimage of V under f and is 

x<Ef-\y) xsf-\y) 

denoted by f _1 (V). 

1.7 Definition: Let A be an (T, S)-intuitionistic fuzzy subnearring of a nearring (R, +, • ) and a in R. Then the pseudo 
(T, S)-intuitionistic fuzzy coset (aA) p is defined by ((ap A ) p )(x) = p(a)|i A (x) and ((av A ) p )(x) = p(a)v A (x) for every x in R 
and for some p in P. 

2- PROPERTIES 

2.1 Theorem: Intersection of any two (T, S)-intuitionistic fuzzy subnearrings of a nearring R is a (T, S)-intuitionistic 
fuzzy subnearring of a nearring R. 

Proof: Let A and B be any two (T, S)-intuitionistic fuzzy subnearrings of a nearring R and x and y in R. Let A = { (x, 
|i A (x), v A (x)) / xeR} and B = {(x, |i B (x), v B (x)) / xeR} and also let C = AnB = {(x, p c (x), v c( x )) / xeR} where 
min{|i A (x), |i B (x)} = |u c ( x ) and max {v A (x), v B (x)} = v c (x). Now |i c (x-y) = min (|i A (x-y), p B (x-y)} > min{T(p A (x), 
P A (y))> T( p B (x), p B (y))} > T( min{ p A (x), p B (x)}, min{p A (y), p B (y)}) = T( |i c ( x ), Bc(y))- Therefore |i c (x-y) > T(p c (x), 
Pc(y)) for all x and y in R. And |i c (xy) = min {|i A (xy), p B (xy)} > min {T( p A (x), |i A (y)), T( p B (x), p B (y))} > 
T(min{p A (x), p B (x)}, min{p A (y), p B (y)}) = T(p c (x), |i c (y))- Therefore p c (xy) > T(p c ( x ), Bc(y)) for all x and y in R. 
Now v c (x-y) = max {v A (x-y), v B (x-y)}< max {S( v A (x), v A (y)), S( v B (x), v B (y))} < S(max {v A (x), v B (x)}, 
max {v A (y), v B (y)}) = S (v c (x), v c (y)). Therefore v c (x-y) < S( v c (x), v c (y)) for all x and y in R. And v c (xy) = max 
(v A (xy), v B (xy)} < max {S( v A (x), v A (y)), S(v B (x), v B (y))} < S( max {v A (x), v B (x)}, max {v A (y), v B (y)}) = S(v c (x), 
v c (y)). Therefore v c (xy) < S(v c (x), v c (y)) for all x and y in R. Therefore C is an (T, S)-intuitionistic fuzzy subnearring 
of a nearring R. 

2.2 Theorem: The intersection of a family of (T, S)-intuitionistic fuzzy subnearrings of nearring R is an (T, S)- 
intuitionistic fuzzy subnearring of a nearring R. 

Proof: It is trivial. 

2.3 Theorem: If A and B are any two (T, S)-intuitionistic fuzzy subnearrings of the nearrings R and R 2 respectively, 
then AxB is an (T, S)-intuitionistic fuzzy subnearring of RixR 2 . 

Proof: Let A and B be two (T, S)-intuitionistic fuzzy subnearrings of the nearrings R [ and R 2 respectively. Let x, and x 2 
be in Rj, y, and y 2 be in R 2 . Then (x lf y,) and (x 2 , y 2 ) are in R,xR 2 . Now p AxB [(xj. yi)-(x 2 , y 2 )] = p AxB (x!-x 2 , yi-y 2 ) = 
min { ft A (x|— x 2 ), p B (yi-y 2 )} > min{T(p A (xi), p A (x 2 )), T(p B (yO, p B (y 2 ))} > T(min{p A (xi), p B (y,)}, min{p A (x 2 ), p B (y 2 )}) 
= T(|i AxB (xi, yO, p AxB (x 2 , y 2 )). Therefore |i AxB [(xi, yO -(x 2 , y 2 )] > T(p AxB (x ; , yO, p AxB (x 2 , y 2 ) ). Also p AxB [ (x,, y,) 
(X 2 , y 2 )l = ft AxB ( XiX 2 , yiy 2 ) = min{ p A (x!X 2 ), p B (yiy 2 )} > mill {T(p A (xO, p A (x 2 )), T( p B (yi), p B (y 2 ))} > T(min {p A (xi), 
PB(yi)}, min {p A (x 2 ), |i B (y 2 )}) = TCpaxbCx,, y,), p AxB (x 2 , y 2 ))- Therefore p AxB [ (x ; , yi)(x 2 , y 2 )] > T( p A x B ( x i. yi), 
Baxb( x 2 , y 2 ))- Now v AxB [(xi, y,) -(x 2 , y 2 )] = VaxbCx^Xi, y,- y 2 ) = max{v A (x!-x 2 ), v B (y,-y 2 )}< max {S (v A (xi), v A (x 2 )), 
S (v B (y,), v B (y 2 ))}< S(max{v A (x!), v B (yi)}, max{v A (x 2 ), v B (y 2 )}) = S(v AxB (xi, y,), v AxB (x 2 , y 2 )). Therefore 
v Ax b[ (Xi, yi)-(x 2 , y 2 )] < S( v AxB (x|, yi), v AxB (x 2 , y 2 )). Also v AxB [(xi, y,)(x 2 , y 2 )] = v AxB (xix 2 , y,y 2 ) = max {v A (x,x 2 ), 
v B (yiy 2 ) }< max {S(v A (xO, v A (x 2 )), S(v B (y!), v B (y 2 ))}< S(max {v^xO, v^y,)}, max{v A (x 2 ), v B (y 2 )}) = S(v AxB (x!, y,), 
v Ax b(x 2 , y 2 )). Therefore v AxB [(x!, yi)(x 2 , y 2 )] < S(v AxB (x!, yO, v AxB (x 2 , y 2 )). Hence AxB is an (T, S)-intuitionistic fuzzy 
subnearring of nearring of RjxRt. 
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2.4 Theorem: If A is a (T, S)-intuitionistic fuzzy subnearring of a nearring (R, +,•), then p A (x) ^ )_l a ( 0 ) and 
v A (x) > v A (0) for x in R, the identity element 0 in R. 

Proof: For x in R and 0 is the identity element of R. Now |i A (0) = |Mx-x) > T( |i A (x), |i A (x)) > |i A (x) for all x in R. So 
M x ) < MO). And v A (0) = v A (x-x) < S( v A (x), v A (x)) < v A (x) for all x in R. So v A (x) > v A (0). 

2.5 Theorem: Let A and B be (T, S)-intuitionistic fuzzy subnearring of the nearrings R, and R 2 respectively. Suppose 
that 0 and 0, are the identity element of R and R 2 respectively. If AxB is an (T, S)-intuitionistic fuzzy subnearring of 
R|xR 2 , then at least one of the following two statements must hold, (i) MOi) > |Mx) and v B (0,) < v A (x) for all x in R, 
(ii) MO) ^ My) and v A (0) < v B (y) for all y in R 2 . 

Proof: Let AxB be an (T, S)-intuitionistic fuzzy subnearring of RixR 2 . By contraposition, suppose that none of the 
statements (i) and (ii) holds. Then we can find a in R, and b in R 2 such that |i A (a) > p B (0,), v A (a) < v B (0,) and 
Mb) > MO), v B (b) < v A (0). We have |i AxB (a, b) = min{p A (a), p B (b)}> min { ju B (0,), MO)} = min (MO), M0,)}= 
ft A x B (0, 0,). And v AxB (a, b) = max{v A (a), v B (b)}< max{v B (0,), v A (0)}= max{v A (0), v B (0,)}= v AxB (0, 0,). Thus AxB is not 
an (T, S)-intuitionistic fuzzy subnearring of RixR 2 . Hence either p B (0,) > p A (x) and v B (0,) < v A (x) for all x in R, or 
MO) > My) and v A (0) <v B (y) for all y in R 2 . 

2.6 Theorem: Let A and B be two intuitionistic fuzzy subsets of the nearrings R and R 2 respectively and AxB is an 
(T, S)-intuitionistic fuzzy subnearring of R|XR 2 . Then the following are true: 

(i) if Mx) ^ |M0,) and v A (x) > v B (0,), then A is an (T, S)-intuitionistic fuzzy subnearring of Rp 

(ii) if p B (x) < p A (0) and v B (x) > v A (0), then B is an (T, S)-intuitionistic fuzzy subnearring of R 2 . 

(iii) either A is an (T, S)-intuitionistic fuzzy subnearring of Rt or B is an (T, S)-intuitionistic fuzzy subnearring of R 2 . 

Proof: Let AxB be an (T, S)-intuitionistic fuzzy subnearring of R,xR 2 and x and y in R, and 0, in R 2 . Then (x, 0,) and 
(y, 0,) are in RjxR 2 . Now using the property that p A (x) < p B (0,) and v A (x) > v B (0,) for all x in Rp We get 
Mx-y) = min{ p A (x-y), p B (0-0,)} = p AxB ( (x-y), (0-0,)) = p AxB [ (x, 0,) -(y, 0,)] > T(p AxB (x, 0,), p AxB (y, 0,)) = 
T(min{ p A (x), p B (0,)}, min{p A (y), ju B (0,)}) = T(p A (x), My))- Therefore Mx-y) ^ T(p A (x), My)) for all x and y in R,. 
Also p A (xy) = min{ p A (xy), ^(0,0,)} = |i AxB ( (xy), (0,0,)) = |i AxB [(x, 0,)(y, 0,)] > T(p AxB (x, 0,), |i AxB (y, 0,)) = 
T(min{p A (x), p B (0,)}, min{p A (y), ju B (0,)} ) = T(p A (x), My))- Therefore p A (xy) > T(p A (x), My))- for all x and y in Rp 
And v A (x-y) = max{v A (x-y), v B (0— 0,)}= v AxB ( (x-y), (0,-0,)) = v AxB [ (x, 0,)-(y, 0,)] < S( v AxB (x, 0,), v AxB (y, 0,)) = 
S(max{v A (x), v B (0,)}, max }v A (y), v B (0,)}) = S(v A (x), v A (y)). Therefore v A (x-y) < S(v A (x), v A (y)) for all x and y in Rp 
Also v A (xy)= max{v A (xy), v B (0,0,)}= v AxB ((xy), (0,0,)) = v AxB [(x, 0,) (y, 0,)] < S(v AxB (x, 0,), v AxB (y, 0,)) = 
S(max{v A (x), v B (0,)}, max{v A (y), v B (0,)}) = S(v A (x), v A (y)). Therefore v A (xy) < S(v A (x), v A (y)), for all x and y in Rp 
Hence A is an (T, S)-intuitionistic fuzzy subnearring of Rp Thus (i) is proved. Now using the property that 
Liutx) < p A (0) and v B (x) > v A (0), for all x in R 2 , let x and y in R 2 and 0 in Rp Then (0, x) and (0, y) are in R,xR 2 .We get 
ftB(x-y) = min{ p B (x-y), p A (0-0)}= min{p A (0-0), p B (x-y)}= p AxB ( (0-0), (x-y)) = p AxB [(0, x) -(0, y)] > T( p AxB (0, x), 
B A xb(0, y)) = T( min{p A (0), p B (x)}, min{p A (0), p B (y)) = T(p B (x), p B (y)). Therefore p B (x-y) > S(p B (x), p B (y)) for all x 
and y in R 2 . Also p B (xy) = min{p B (xy), p A (00)}= min{p A (00), p B (xy)}= p AxB ( (00), (xy)) = p AxB [(0, x) (0, y)] > 
T(p AxB (0, x), p AxB (0, y)) = T(min{ p A (0), p B (x)}, min{p A (0), p B (y)}) = T(p B (x), p B (y)). Therefore p B (xy) > T(p B (x), 
p B (y)) for all x and y in R 2 . And v B (x-y) = max{v B (x-y), v A (0-0)}= max{v A (0-0), v B (x-y)}= v AxB ( (0-0), (x-y) ) = 
v AxB [(0, x) -(0, y)] < S(v AxB (0, x), v AxB (0, y)) = S( max{v A (0), v B (x)}, max{v A (0), v B (y)}) = S(v B (x), v B (y)). Therefore 
v B (x-y) ^ S(v B (x), v B (y) ) for all x and y in R 2 . Also v B (xy) = max{v B (xy), v A (00)} = max{v A (00), v B (xy)} = v AxB ((00), 
(xy) ) = v AxB [(0, x)(0, y)] < S(v AxB (0, x), v AxB (0, y)) = S(max{v A (0), v B (x)}, max{v A (0), v B (y)}) = S(v B (x), v B (y)). 
Therefore v B (xy) < S(v B (x), v B (y)), for all x and y in R 2 . Hence B is an (T, S)-intuitionistic fuzzy subnearring of a 
nearring R 2 . Thus (ii) is proved, (iii) is clear. 

2.7 Theorem: Let A be an intuitionistic fuzzy subset of a nearring R and V be the strongest intuitionistic fuzzy relation 
of R. Then A is an (T, S)-intuitionistic fuzzy subnearring of R if and only if V is an (T, S)-intuitionistic fuzzy 
subnearring of RxR. 

Proof: Suppose that A is an (T, S)-intuitionistic fuzzy subnearring of a nearring R. Then for any x = (x b x 2 ) and 
y = (yi, yi) are in RxR. We have Mx-y) = M(xp x 2 ) -(yp y 2 )] = p v (xi-yp x 2 -y 2 ) = min{ p^Xj-y,), p A (x 2 -y 2 )}> 
min{T(p A (xi), MyO), T ( M x i), p A (y 2 ))}^ T(min (Mx^, M x 2 )}, min }p A (yi), pi A (y 2 ) } ) = T(p v (xp x 2 ), p v (yi, y 2 )) = 
T(p v (x), |iv (y))- Therefore p v (x-y) > T(p v (x), Pv(y)), for all x and y in RxR. And pv(xy) =M(xp x 2 )(yp y 2 )] = 
Mxiyp x 2 y 2 ) = min{p A (xiy,), p A (x 2 y 2 )}> min{T(p A (xi), p A (y0), T(p A (x 2 ), p A (y 2 ))}> T(min{p A (xi), p A (x 2 )}, 
min{ p A (y,), p A (y 2 )}) = T(p v (xp x 2 ), p v (yi, y 2 ) ) = T(p v (x), p v (y) )■ Therefore, p v (xy) > T(p v (x), p v (y)), for all x and y 
in RxR. We have v v (x-y) = v v [(xp x 2 )- (yp y 2 )] = Vv(x,-yp x 2 - y 2 ) = max }v A (xi-yi), v A (x 2 -y 2 )}< max (S(v A (xi), 
v A (y0), S(v A (x 2 ), v A (y 2 ))} < S(max {v A (x0, v A (x 2 )}, max{v A (y,), v A (y 2 )}) = S( v v (x b x 2 ), v v (yp y 2 )) =S(v v (x), v v (y)). 
Therefore v v (x-y) < S(v v (x), v v (y)), for all x and y in RxR. And v v (xy) = v v [(x,, x 2 ) (y p y 2 )] = v v ( x , y , , x 2 y 2 ) = 
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max {v A (x 1 y 1 ), v A (x 2 y 2 )}< max{S(v A (x!), v A (yO), S (v A (x 2 ), v A (y 2 ))}< S(max{v A (x!), v A (x 2 )}, max{v A (y!), v A (y 2 )}) = 
S(v v (x!, x 2 ), v v (yi, y 2 )) = S(v v (x), v v (y)). Therefore, v v (xy) < S(v v (x), v v (y)), for all x and y in RxR. This proves that 
V is an (T, S)-intuitionistic fuzzy subnearring of RxR. Conversely assume that V is an (T, S)-intuitionistic fuzzy 
subnearring of RxR, then for any x = (x h x 2 ) and y = (y h y 2 ) are in RxR, we have min{ ll a C x i — y , ), |i A (x 2 -y 2 )} = 
|i v (xi-yi, x 2 -y 2 ) = p v [(xi, x 2 ) ~(y h y 2 )] = p v (x-y) > T(p v (x), |i v (y)) = T(|i v (xi, x 2 ), p v (yi, Yi)) = T( min{p A (x,), 
|i A (x 2 )}, min {p A (y,), |i A (y 2 )}). If x 2 = 0, y 2 = 0, we get, p A (x,- y,) > T^CxO, |i A (yi) ), for all X, and y, in R. And 
minjpACxiy,), |i A (x 2 y 2 )} = p v (xiyi, x 2 y 2 ) = p v [(xi, x 2 )(y b y 2 )] = |i v (xy) > T(|i v (x), Hv(y)) = T(|i v ( x i. x 2 ), |a v (y i, y 2 )) = 
T(min{p A (xi), |i A (x 2 )}, min { j-i A (yi), Myi)})- If x 2 = 0, y 2 = 0, we get |i A (xiy,) > T (|i A (xi), p A (yi)), for all x, and y ; in 
R. We have max {v^Xj-yO, v A (x 2 -y 2 )}= v v ( x,- y h x 2 - y 2 ) = v v [(x lf x 2 ) -(y,. y 2 )] = v v (x-y) < S( v v (x), v v (y) ) = 
S(v v (xi, x 2 ), v v (yi, y 2 )) = S(max{v A (xi), v A (x 2 )}, max {v A (yO, v A (y 2 )}). If x 2 = 0, y 2 = 0, we get v A (xi-y,)< S(v A (x,), 
v A (yi)) for all x, and y ; in R. And max {v^XiyO, v A (x 2 y 2 )} = v v (xiyi, x 2 y 2 ) = v v [(xi, x 2 )(y,. y 2 )] = v v (xy) < S(v v (x), 
v v (y)) = S(v v (x,, x 2 ), v v (yi, y 2 )) = S(max {v A (xi), v A (x 2 )}, max { v A (yi), v A (y 2 )}). If x 2 = 0, y 2 = 0, we get v^y,) < 
S(v A (xi), v A (yi)), for all xi and yi in R. Therefore A is an (T, S)-intuitionistic fuzzy subnearring of R. 

2.8 Theorem: If A is an (T, S)-intuitionistic fuzzy subnearring of a nearring (R, +, . ), then H = {x/xeR: |i A (x) = 1, 
v A (x) = 0} is either empty or is a sub nearring of R. 

Proof: It is trivial. 

2.9 Theorem: If A be an (T, S)-intuitionistic fuzzy subnearring of a nearring (R, +, .), then (i) if |i A (x-y) = 0, then 
either p A (x) = 0 or |i A (y) = 0 for all x and y in R. (ii) if p A (xy) = 0, then either p A (x) = 0 or p A (y) = 0 for all x and y in 
R. (iii) if v A (x-y) = 1, then either v A (x) = lor v A (y) = 1 for all x and y in R. (iv) if v A (xy) = 1, then either v A (x) = lor 
v A (y) = 1 for all x and y in R. 

Proof: It is trivial. 

2.10 Theorem: If A is an (T, S)-intuitionistic fuzzy subnearring of a nearring (R,+, . ), then DA is an (T, S)- 
intuitionistic fuzzy subnearring of R. 

Proof: Let A be an (T, Sl-intuitionistic fuzzy subnearring of a nearring R. Consider A = {(x, |i A (x), v A (x))}, for all x in 
R, we take DA = B = { (x, p B (x), v B (x)>}, where |i B (x) = p A (x), v B (x) = 1- p A (x). Clearly p B (x-y) > T( p B (x), p B (y) ) for 
all x and y in R and p B (xy) > T(p B (x), |i B (y)) for all x and y in R. Since A is an (T, S)-intuitionistic fuzzy subnearring 
of R, we have p A (x-y) > T(p A (x), p A (y)) for all x and y in R, which implies that 1- v B (x-y) > T((l- v B (x)), (1- v B (y))), 
which implies that v B (x-y) < 1- T ((1- v B (x)), (1- v B (y))) < S (v B (x), v B (y)). Therefore v B (x-y) < S(v B (x), v B (y)), for 
all x and y in R. And |i A (xy)> T(p A (x), |i A (y)) for all x and y in R, which implies that 1- v B (xy) > T((l-v B (x)), 
(l-v B (y))) which implies that v B (xy) < 1- T((l- v B (x)), (1- v B (y))) < S(v B (x), v B (y)). Therefore v B (xy) < S( v B (x), 
v B (y)) for all x and y in R. Hence B = DA is an (T, S)-intuitionistic fuzzy subnearring of a nearring R. 

2.11 Theorem: If A is an (T, S)-intuitionistic fuzzy subnearring of a nearring (R, +, .), then 0A is an (T, S)- 
intuitionistic fuzzy subnearring of R. 

Proof: Let A be an (T, S)-intuitionistic fuzzy subnearring of a nearring R.That is A = { (x, |i A (x), v A (x)) } for all x in R. 
Let 0A = B = {(x, |i B (x), v B (x))} where |i B (x) =l-v A (x), v B (x) = v A (x). Clearly v B (x-y) < S(v B (x), v B (y)) for all x and y 
in R and v B (xy) < S(v B (x), v B (y)) for all x and y in R. Since A is an (T, S)-intuitionistic fuzzy subnearring of R, we 
have v A (x-y) < S(v A (x), v A (y)) for all x and y in R, which implies that l-p B (x-y) < S((l- |i B (x)), (1- |i B (y))) which 
implies that |i B (x-y) > 1- S((l- |i B (x)), (1- p B (y))) > T(p B (x), p B (y)j. Therefore p B (x-y) > T(p B (x), p B (y)) for all x and 
y in R. And v A (xy) < S(v A (x), v A (y)) for all x and y in R, which implies that l-p B (xy) < S((l-|i B (x)), (l-p B (y))) which 
implies that p B (xy) > l-S((l-p B (x)), (l-|i B (y))) > T(p B (x), p B (y)). Therefore p B (xy) > T(p B (x), p B (y)) for all x and y in 
R. Hence B = 0A is an (T, S)-intuitionistic fuzzy subnearring of a nearring R. 

2.12 Theorem: Let A be an (T, S)-intuitionistic fuzzy subnearring of a nearing (R, +, . ), then the pseudo (T, S)- 
intuitionistic fuzzy coset (aA) p is an (T, S)-intuitionistic fuzzy subnearring of a nearring R, for every a in R. 

Proof: Let A be an (T, S)-intuitionistic fuzzy subnearring of a nearring R. 

For every x and y in R, we have ((ap A ) p )(x-y) = p(a)p A (x-y) > p(a)T(( |i A (x), p A (y)) = T( p(a)|i A (x), p(a)p A (y)) = 
T(((ap A ) p )(x), ((ap A ) p )(y)). Therefore ((ap A ) p )(x-y) > T(((a |i A ) p )(x), ((ap A ) p )(y)). Now ((ap A ) p )(xy) = p(a)p A (xy) > 
p(a)T(p A (x), p A (y)) = T(p(a)p A (x), p(a)p A (y)) = T(((ap A ) p )(x), ((ap A ) p )(y)). Therefore ((ap A ) p )(xy) > T(((a p A ) p )(x), 
((a|i A ) p )(y)). For every x and y in R, we have ((av A ) p )(x-y) = p(a)v A (x-y) < p(a)S(( v A (x), v A (y)) = S(p(a)v A (x), 
p(a)v A (y)) = S(((av A ) p )(x), ((av A ) p )(y)). Therefore ((av A ) p )(x-y) < S(((av A ) p )(x), ((av A ) p )(y)). 
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Now ((av A ) p )(xy) = p(a)v A (xy) < p(a) S(v A (x), v A (y)) = S(p(a)v A (x), p(a)v A (y)) = S( ((av A ) p )(x), ((av A ) p )(y)). Therefore 
((av A ) p )(xy) < S(((av A ) p )(x), ((av A ) p )(y)). Hence (aA) p is an (T, S)-intuitionistic fuzzy subnearring of a nearring R. 

In the following Theorem ° is the composition operation of functions: 

2.13 Theorem: Let A be an (T, S)-intuitionistic fuzzy subnearring of a nearring H and f is an isomorphism from a 
nearring R onto H. Then A°f is an (T, S)-intuitionistic fuzzy subnearring of R. 

Proof: Let x and y in R and A be an (T, S)-intuitionistic fuzzy sub nearring of a nearring H. Then we have (|i A °f)(x-y) 
= |i A (f(x-y)) = |i A (f(x) — f(y)) > T(p A (f(x)), p A (f(y))) = T((|i A °f)(x), (|i A °f)(y)) which implies that (|i A °f)(x-y) > 
T((p A °f)(x), (|i A °f)(y)). And (|i A °f)(xy) = |i A (f(xy)) = p A (f(x)f(y)) > T(p A (f(x)), p A (f(y))) = T((|i A °f)(x), (|i A °f)(y)) which 
implies that (|i A °f)(xy) > T( (p A °f)(x), (|i A °f)(y)). Then we have (v A °f)(x-y) = v A ( f(x-y)) = v A (f(x) -f(y)) < S(v A (f(x)), 
v A (f(y))) = S((v A °f)(x), (v A °f)(y)) which implies that (v A °f)(x-y) < S((v A °f)(x), (v A °f)(y)). And (v A °f)(xy) = v A (f(xy)) = 
v A (f(x)f(y)) < S(v A (f(x)), v A (f(y))) = S ((v A °f)(x), (v A °f)(y)) which implies that (v A °f)(xy) < S((v A °f)(x), (v A °f)(y)). 
Therefore (A°f) is an (T, S)-intuitionistic fuzzy subnearring of a nearring R. 

2.14 Theorem: Let A be an (T, Sl-intuitionistic fuzzy subnearring of a nearring H and f is an anti-isomorphism from a 
nearring R onto H. Then A°f is an (T, S)-intuitionistic fuzzy subnearring of R. 

Proof: Let x and y in R and A be an (T, Sl-intuitionistic fuzzy sub nearring of a nearring H. Then we have (|i A °f)(x-y) 
= |i A ( f(x-y)) = p A (f(y)-f(x)) > T(p A (f(x)), p A ( f(y))) = T((p A °f)(x), (p A °f)(y)) which implies that (|i A °f)(x-y) > 
T(p A °f)(x), (p A °f)(y)). And (|i A °f)(xy) = |i A ( f(xy)) = p A (f(y)f(x)) > T( p A ( f(x)), p A ( f(y))) = T((|i A °f)(x), (p A °f)(y)) 
which implies that (|i A °f)(xy)> T((|i A °f)(x), (|i A °f)(y)). Then we have (v A °f)(x-y) = v A (f(x-y)) = v A (f(y)-f(x)) < 
S(v A (f(x) ), v A (f(y))) = S((v A °f )(x), (v A °f)(y)) which implies that (v A °f)(x-y) < S((v A °f)(x), (v A °f)(y)). 

And (v A °f)(xy) = v A ( f(xy)) = v A (f(y)f(x)) < S(v A (f(x)), v A (f(y))) = S((v A °f)(x), (v A °f)(y)), which implies that (v A °f)(xy) 

< S((v A °f) (x), (v A °f) (y)). Therefore A°f is an (T, S)-intuitionistic fuzzy subnearring of the nearring R. 

2.15 Theorem: Let (R, +, . ) and (R 1 , +, .) be any two nearrings. The homomorphic image of an (T, S)-intuitionistic 
fuzzy subnearring of R is an (T, S)-intuitionistic fuzzy subnearring of R . 

Proof: Let (R, +, . ) and (R 1 , +, . ) be any two nearrings. Let f : R — > R 1 be a homomorphism. Let V = f(A) where A is 
an (T, S)-intuitionistic fuzzy subnearring of R. We have to prove that V is an (T, S)-intuitionistic fuzzy subnearring of 
R 1 . Now for f(x), f(y) in R 1 , p v (f(x)-f(y)) = p v (f(x-y) ) > |i A (x-y) > T(p A (x), p A (y) ) which implies that p v (f(x)-f(y)) > 
T( p v (f(x)), fi v (f(y))). Again p v (f(x)f(y)) = p v (f(xy)) > p A (xy) > T(|i A (x), p A (y)) which implies that p v (f(x)f(y)) > 
T(|i v (f(x)), p v (f(y))). And v v (f(x)-f(y)) = v v (f(x-y)) < v A (x-y) < S(v A (x), v A (y)). Therefore v v (f(x)-f(y)) < S(v v ( f(x)), 
v Y (f(y))). Again v v (f(x)f(y))=v v (f(xy)) < v A (xy) < S(v A (x), v A (y)) which implies that v v (f(x)f(y)) < S (v v (f(x)), v v (f(y))). 
Hence V is an (T, S)-intuitionistic fuzzy subnearring of R 1 . 

2.16 Theorem: Let (R, +, . ) and (R 1 , +, . ) be any two nearrings. The homomorphic preimage of an (T, S)-intuitionistic 
fuzzy subnearring of R 1 is a (T, S)-intuitionistic fuzzy subnearring of R. 

Proof: Let V = f(A), where V is an (T, S)-intuitionistic fuzzy subnearring of R 1 . We have to prove that A is an (T, S)- 
intuitionistic fuzzy subnearring of R. Let x and y in R. Then p A (x-y) = p v (f(x-y)) = p v (f(x)-f(y)) > T(|i v (f(x)), |i v (f(y))) 
= T(|i A (x), |i A (y)) which implies that |i A (x-y) > T(p A (x), p A (y)). Again p A (xy) = p v (f(xy)) = p v (f(x)f(y)) > T(p v (f(x)), 
Hv(f(y))) = T(|i A (x), p A (y)) which implies that |i A (xy) > T(p A (x), p A (y)). And v A (x-y) = v v (f(x-y)) = v v (f(x)-f(y)) < 
S(v v (f(x)), v v (f(y))) = S(v A (x), v A (y)) which implies that v A (x-y) < S( v A (x), v A (y)). Again v A (xy) = v v (f(xy)) = 
v v (f(x)f(y)) < S(v v (f(x)), v v (f(y))) = S(v A (x), v A (y)) which implies that v A (xy) < S(v A (x), v A (y)). Hence A is an (T, S)- 
intuitionistic fuzzy subnearring of R. 

2.17 Theorem: Let (R, +, . ) and (R 1 , +, . ) be any two nearrings. The anti-homomorphic image of an (T, S)- 
intuitionistic fuzzy subnearring of R is an (T, S)-intuitionistic fuzzy subnearring of R 1 . 

Proof: Let (R, +, . ) and (R 1 , +, . ) be any two nearrings. Let f : R — » R 1 be an anti-homomorphism. Then f(x+y) = f(y) + 
f(x) and f(xy) = f( y)f(x) for all x and y in R. Let V = f( A) where A is an (T, S)-intuitionistic fuzzy subnearring of R. We 
have to prove that V is an (T, S)-intuitionistic fuzzy subnearring of R 1 . Now for f(x), f(y) in R 1 , p v (f(x)-f(y)) = 
p v (f(y-x)) > |i A (y-x) > T(p A (y), p A (x)) = T(p A (x), p A (y)), which implies that p v (f(x)-f(y)) > T(p v (f(x)), p v (f(y))). 
Again p v (f(x)f(y)) = p v (f(yx)) > p A (yx) >T(p A (y), p A (x)) = T(p A (x), p A (y)) which implies that p v (f(x)f(y)) >T(|i v (f(x)), 
|i v (f(y))). And v v (f(x)-f(y)) = v v (f(y-x)) < v A (y-x) < S(v A (y), v A (x)) = S(v A (x), v A (y)) which implies that v v (f(x)-f(y)) 

< S(v v (f(x)), v v (f(y))). Again v v (f(x)f(y)) = v v (f(yx)) < v A (yx) < S(v A (y), v A (x)) = S(v A (x), v A (y)) which implies that 
v v (f(x)f(y)) < S(v v (f(x)), v v (f(y))). Hence V is an (T, S)-intuitionistic fuzzy subnearring of R 1 . 
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2.18 Theorem: Let (R, +, . ) and (R 1 , +, . ) be any two nearrings. The anti-homomorphic preimage of an (T, S)- 
intuitionistic fuzzy subnearring of R 1 is an (T, S)-intuitionistic fuzzy subnearring of R. 

Proof: Let V = f(A), where V is an (T, S)-intuitionistic fuzzy subnearring of R 1 . We have to prove that A is an (T, S)- 
intuitionistic fuzzy subnearring of R. Let x and y in R. Then |i A (x-y)=|i v (f(x-y)) = p v (f(y)-f(x) ) > T(p v (f(y)), p v (f(x))) 
= T(|i v (f(x)), |i v (f(y))) = T(|i A (x). |i A (y)) which implies that |i A (x-y) > T( |i A (x), p A (y)). Again p A (xy) = |i v (f(xy)) = 
|i v (f(y)f(x)) > T(|i v (f(y)), |u v (f(x))) = T(|i v (f(x)), p v (f(y)))= T(|i A (x), p A (y)) which implies that p A (xy) > T(p A (x), p A (y)). 
And v A (x-y) = v v (f(x-y)) = v v (f(y)-f(x)) < S(v v (f(y)), v v (f(x))) = S(v v (f(x)), v v (f(y))) = S(v A (x), v A (y)) which implies 
that v A (x-y) < S(v A (x), v A (y)). Again v A (xy) = v v (f(xy)) = v v (f(y)f(x)) < S(v v (f(y)), v v (f(x))) = S(v v (f(x)), v v (f(y))) = 
S(v A (x), v A (y)) which implies that v A (xy) < S(v A (x), v A (y)). Hence A is an (T, S)-intuitionistic fuzzy subnearring of R. 
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